tPA regulates neurite outgrowth by phosphorylation of LRP5/6 in neural progenitor cells.
Despite the important role of tissue plasminogen activator (tPA) as a neuromodulator in neurons, microglia, and astrocytes, its role in neural progenitor cell (NPC) development is not clear yet. We identified that tPA is highly expressed in NPCs compared with neurons. Inhibition of tPA activity or expression using tPA stop, PAI-1, or tPA siRNA inhibited neurite outgrowth from NPCs, while overexpression or addition of exogenous tPA increased neurite outgrowth. The expression of Wnt and β-catenin as well as phosphorylation of LRP5 and LRP6, which has been implicated in Wnt-β-catenin signaling, was rapidly increased after tPA treatment and was decreased by tPA siRNA transfection. Knockdown of β-catenin or LRP5/6 expression by siRNA prevented tPA-induced neurite extension. NPCs obtained from tPA KO mice showed impaired neurite outgrowth compared with WT NPCs. In ischemic rat brains, axon density was higher in the brains transplanted with WT NPCs than in those with tPA KO NPCs, suggesting increased axonal sprouting by NPC-derived tPA. tPA-mediated regulation of neuronal maturation in NPCs may play an important role during development and in regenerative conditions.